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(57)Abstract: 

PURPOSE: To provide a composed battery equipped with a PTC device 
capable of maintaining safety and reliability for a long time by installing a 
PTC device which has enhanced heat resistance and heat resistant impact 
properties and using the PTC device. 

CONSTITUTION: Except for lead portions 3a of a PTC device, the surface 
of the device is coated with heat resistant polyethylene naphtalate resin 4, 
which makes it possible to enhance the heat resistant properties of the PTC 
device in order to improve the reliability and safety of a composed battery 
which uses the PTC device. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 

3 . In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] PTC equipment covered with the poly ethylenenaphthal ate resin which has the chemical structure formula showing the 
front face in (** 1) except for the lead section of PTC equipment. 
[Formula 1] 

0 V - V II 
0 



[Claim 2] The composition cell equipped with the PTC equipment which connected the PTC equipment covered with the 
polyethylenenaphthalate resin which has the chemical structure formula showing the front face in (** 1) except for the lead 
section of PTC equipment between unit cells. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the composition cell equipped with PTC equipment and PTC equipment. 
[0002] 

[Description of the Prior Ait] In the normal state, the PTC equipment which consists of the former by sticking by pressure the 
metal plate which connected the metal lead to the PTC (POSITIVE TEMPERATURE COEFFICIENT) element which are an 
overcurrent and a heating protection element has the feature which returns to the original low resistor, when what is the resistor of 
dozens milli ohms becomes a dozens of ohms resistor by the unusual energization from the outside, and the temperature rise in the 
inside of a short time and an external burden changes into a normal state. For this reason, as shown in drawing 5 as structure of a 
PTC element, in order to maintain low resistance, the structure where thickness of the PTC element 1 1 was set to about 
30-100micro, and was covered with the thermal-contraction nature resin films 14, such as PVC (polyvinyl chloride resin) and 
PET (polyethylene-terephthalate resin), except for lead takeoff-connection 1 3 a of the metal lead 1 3, and PTC equipment C did not 
short-circuit the thickness of about 1 5-40micro and a metal plate 1 2 in it was taken. This PTC equipment C was used for 
rechargeable batteries, such as primary cells, such as a lithium cell, a manganese dry battery, and an alkali manganese drv battery, 
and a Ni-Cd battery, a nickel hydrogen battery, a silver battery, and the composition cell which raised the safety as a power supply 
was offered. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when PTC equipment C has the unusual energization from the outside, PTC 
equipment C operates, the temperature of the PTC element 1 1 rises at 80-150 degrees C, the excessive current from the outside is 
removed and temperature returns to ordinary temperature, a thermal shock joins PTC equipment C. It was the thing it becomes 
impossible to maintain the safety of a cell depending on conditions by lack of a resin arising [ a crack ] on the resin film 14 in 
being extreme, generating and, and PTC equipment C being in a short state on it when this phenomenon is repeated. Moreover, a 
unit cell B changed into the unusual state, and, in the case of the composition cell which contained the composition cell equipped 
with PTC equipment C in the case 15 where it has ** D outside resin, PTC equipment C operated, as shown in drawing 6 as 
second problem, since a case 1 5 is heat when the temperature of PTC equipment C rises at 100 degrees C or more, it deformed, 
and there was a trouble of it becoming impossible to take out from the device incorporating the unit cell B. this invention solves 
such a trouble and it aims at offering the composition cell equipped with PTC equipment, the PTC equipment which can maintain 
the reliability of the cell which used PTC equipment, and safety over a long period of time, and PTC equipment. 
[0004] 

[Means for Solving the Problem] The polyethylenenaphthalate resin which is excellent in thermal resistance, a thermal shock 
resistance, and mechanical physical properties is used for the composition cell equipped with the PTC equipment and PTC 
equipment of this invention as the quality of the material of the thermal-contraction nature resin film which covers PTC 
equipment in order to solve the aforementioned trouble. 
[0005] 

[Function] The polyethylenenaphthalate resin has the chemical structure formula shown in (** 2), and as shown in (** 3) as a 
manufacturing method, it is obtained by the condensation polymerization reaction of a 2. 6 -naphthalene dicarboxylic acid and 
ethylene glycol. This thing can maintain the function of PTC equipment over a long period of time, therefore thermal resistance is 
still higher about 40 degrees C compared with the PET which is excellent in the conventional thermal resistance and mechanical 
strengths, such as abrasion resistance and shock nature, also have 2 to 3 times stronger physical properties. 
[0006] 
[Formula 2] 

""S^lOyc--0-(CH?)2»0--- 
0 II 
0 

[0007] 
[Formula 3] 
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II MO/C-OH + HO-(CH2)2-OH 
0 II 
0 



II V —(O>C-0-(CH2)2"0- 
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[0008] 

[Example] Hereafter, the composition cell equipped with the PTC equipment and PTC equipment of one example of this 
invention is explained based on a drawing. In drawing 1 (a) and (b), 1 is a PTC element, made the polyethylene resin distribute 
the impalpable powder of conductors, such as carbon black and graphite, and carries out molding processing at the sheet whose 
thickness is dozens ofmicro. 2 is a metal plate which consists of nickel or nickel alloy, Cll or Cu alloy with a thickness of dozens 
of micro stuck to the PTC element 1 by pressure. 3 is the metal lead board electrically connected to the metal plate 2, and is 
usually made of the same material as a metal plate 2. 4 is an insulating material which consists of a polyethylenenaphthalate resin 
film of the thermal-contraction nature which covers the portion except lead section 3 a of the metal lead board 3. In drawing 2 - 
drawing 4 , 5 is a cell receipt case (it is henceforth called a case). B used two unit cells of the diacid-ized manganese lithium cell 
of a cartridge, and has connected the unit cell B by methods, such as resistance welding and laser welding, electrically with PTC 
equipment A. 6 and 7 are the terminal holes of the positive and the negative electrode prepared in the pars basilaris ossis 
occipitalis of a case 5. 8 is a lid which blockades up opening of a case 5, it is made of the same quality of the material as a case 5, 
and the junction unification of a lid 8 and the case 5 is earned out by ultrasonic welding or the binder. As the PTC equipment and 
the comparison article (1) of this example constituted as mentioned above, PET, What used the conventional thermal-contraction 
nature insulation material of PVC as a comparison article (2) The temperature by the side of low temperature compared the 
incidence rate of the crack and lack of the resin film when carrying out a thermal shock test to the temperature atmosphere whose 
temperature by the side of -40 degrees C and an elevated temperature is 160 degrees C by making eveiy 4 hours and a total of 8 
hours into 1 cycle, respectively. The result is shown in (Table 1). In addition, the number of test pieces was made into 500 pieces, 
respectively. 
[0009] 
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[00 1 0] What used the PTC equipment A of this example by the composition cell which shows (Table 2) to drawing 2 , and 
drawing 6 are what used the PTC equipment C which used the conventional thermal-contraction nature insulation material of 
PVC as PET and a comparison article (2) as a comparison article (1). T degrees C of surface maximum temperatures of the PTC 
equipments A or C at the time of short-circuiting that to which the unit-cell B-2 individual of a 2 oxidization manganese lithium 
cell with capacity 1300mAh, a diameter [ of 17mm ], and a height of 33.5mm was connected, and the approaching case lid 8, ** 
D is measured under conditions with an ambient temperature of 25 degrees C outside a case. It carried out the number of tests 
each by 20 pieces. 
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[0012] As mentioned above, environmental stress-proof nature, such as the thermal resistance of PTC equipment and a thermal 
shock resistance, is made as for what is depended on this example to a very firm thing by using a polyethylenenaphthalate resin 
for the material of a thermal-contraction nature insulation resin so that more clearly than (Table 1) and (Table 2) 
[0013] 

[Effect of the Invention] According to the composition cell equipped with the PTC equipment and PTC equipment of this 
invention by explanation of the above example so that clearly, while the reliability of PTC equipment is maintainable over a long 
period of time, the reliability of the cell which used PTC equipment, and safety are maintainable over a long period of time. 



[Translation done.] 
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